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An immunocompromised patient with an invasive soft tissue infection due to Scedosporium apiospermum was
successfully treated with voriconazole and surgical debridement. After transition from intravenous to oral
therapy, successive adjustments of the oral dose were required to achieve complete resolution. For soft tissue
infections due to molds characterized by thin, septate hyphae branching at acute angles, voriconazole should
be considered a first-line antifungal agent. The potential usefulness of plasma voriconazole levels for guiding
optimal therapy should be investigated.

CASE REPORT

A 58-year-old woman who had been treated chronically for
Behçet’s disease with prednisone, at doses ranging from 10 to
40 mg per day over 10 years, developed pain, swelling, and
erythema of the left wrist. These symptoms were felt by her
rheumatologist to represent an unusually severe exacerbation
of arthritis, and a single dose of infliximab at 3 mg/kg was given
intravenously. In addition, prednisone was increased from 20
to 100 mg per day, and amoxicillin-clavulanic acid at 875 mg
twice daily was empirically started. Due to continued pain and
erythema, the patient underwent exploratory surgery of her left
wrist 10 days later at a local community hospital. Intraopera-
tively, thickening and early mucinous degeneration of the te-
nosynovium of an extensor tendon was noted from the wrist to
the distal end of the third metacarpal. Surgically obtained
tissue grew rare methicillin-sensitive Staphylococcus aureus but
was negative for fungi and mycobacteria based on both cul-
tures and histopathology. Antibiotic therapy was changed from
oral amoxicillin-clavulanic acid to intravenous oxacillin at 2 g
every 4 h, and her oral prednisone dosage was reduced grad-
ually from 100 mg daily to 20 mg daily over the following week.

The patient’s symptoms continued to progress, however,
with erythema spreading from the dorsum of the left wrist to
the elbow. At 4 weeks after the exploratory surgery, the patient
was admitted to Stanford University Medical Center. Oxacillin
was discontinued, and intravenous vancomycin, given as 1 g
every 12 h, was initiated. The following day, surgical explora-
tion and debridement of the left wrist and forearm were per-

formed, and necrosis involving multiple extensor tendons of
the wrist was noted intraoperatively. Specimens from her wrist
joint and tendons were sent for bacterial, mycobacterial, and
fungal cultures. Small, gray colonies of a mold grew in a culture
derived from an extensor tendon. Early examination of this
mold revealed thin, septate hyphae branching at acute angles.
On the basis of this morphology, intravenous voriconazole was
initiated at a loading dose of 6 mg/kg every 12 h for two doses,
followed by 4 mg/kg given every 12 h; prednisone was contin-
ued at 20 mg daily. Two days later, diminished pain and ery-
thema of the patient’s forearm and elbow were noted. The
mold was ultimately identified as Scedosporium apiospermum.
The patient showed continued improvement over a 10-day
course of intravenous voriconazole. Three days prior to dis-
charge, vancomycin was discontinued and prednisone was de-
creased to 15 mg daily. She was discharged from the hospital
on prednisone 10 mg daily and oral voriconazole at the man-
ufacturer’s recommended dose of 200 mg twice per day. Van-
comycin was not continued after hospital discharge.

One week later, the patient was noted to have significant
worsening of her infection despite reporting strict adherence to
the oral antifungal regimen. There were no changes in her
prescribed medications, including her immunosuppressive
therapy, and she denied using any new over-the-counter med-
ications or supplements. Extensive erythema and swelling of
her left wrist, forearm, and elbow were again evident, along
with the development of discrete subcutaneous nodules and
pustules over her left hand and forearm in a distribution con-
sistent with lymphangitic spread (Fig. 1A and B). Purulent
material expressed from these nodules yielded S. apiospermum
in pure culture in an outside laboratory, as well as 1 week later
in the clinical microbiology laboratory at Stanford University
Medical Center.
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Antifungal susceptibility testing of the isolate revealed MICs
at 48 h of 16 �g/ml for amphotericin B, 1 �g/ml for itracon-
azole, and 0.25 �g/ml for voriconazole. The minimum effective
concentration of caspofungin at 24 h was �4 �g/ml. Antifungal
drugs tested in various combinations (amphotericin B plus
voriconazole, caspofungin plus voriconazole, caspofungin plus
itraconazole, and voriconazole plus terbinafine) displayed in-
difference. In none of the combinations tested was synergy or
an additive effect seen. (All antifungal susceptibility tests were
performed by the Fungus Testing Laboratory, University of
Texas Health Science Center at San Antonio.)

Given the patient’s prior response to parenteral therapy,
intravenous voriconazole was resumed at a dose of 4 mg/kg
every 12 h. No antibacterial agents were given, and no change
was made to the patient’s prednisone dose. Two weeks later,
resolution of the nodules was observed (Fig. 1C and D). A
second attempt was made to transition the patient to oral
therapy, this time at an increased dose (300 mg twice per day)
in light of the clinical failure observed at a dose of 200 mg twice
per day. Her infection continued to improve on this higher oral
dose. Three weeks later, however, she reported nausea, diffi-
culty concentrating, and visual hallucinations, complaints con-
sistent with known voriconazole side effects. The voriconazole
dose was then decreased to 250 mg twice per day. On this
regimen her central nervous system symptoms abated, and the

infection continued to improve clinically. The patient ulti-
mately completed a total of 5 months of oral voriconazole
while on an oral prednisone dose ranging from 10 to 25 mg per
day. She remained free of any signs of recurrence 14 months
after the completion of therapy.

S. apiospermum, previously known as Monosporium apiosper-
mum, is the anamorph or asexual form of Pseudallescheria
boydii, previously known as Petriellidium or Allescheria boydii
(24). Usual sites of infection include the central nervous sys-
tem, eyes, lungs, sinuses, bones, joints, and soft tissues (45).
The diagnosis of invasive fungal infection is ideally based on a
combination of histopathologic, microbiologic, and clinical
findings. Although histopathology was not available for our
patient, S. apiospermum was isolated in pure culture from three
independently collected samples over a 1-month period, in-
cluding one specimen obtained intraoperatively. In addition,
the patient’s relapse responded to voriconazole in the absence
of antibacterial therapy, and her clinical presentation was con-
sistent with an S. apiospermum soft tissue infection as de-
scribed in the literature (see below). This evidence strongly
supports the diagnosis of invasive S. apiospermum infection.

A search of the MEDLINE database (1966 to 2004) for

FIG. 1. Left hand (A) and arm (B) of patient 1 week after transition from intravenous to oral voriconazole. The nodules and pustules form a
pattern characteristic of lymphangitic spread. At 2 weeks after reinstitution of intravenous voriconazole therapy, the purulent nodules had
disappeared from the hand (C) and arm (D).
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reports published in the English literature of localized, culture-
proven S. apiospermum soft tissue infection (excluding myce-
toma) found 27 cases (Table 1). Infections were described
more commonly in immunosuppressed patients (3–5, 7, 9, 13,
17, 21, 23, 25, 27, 28, 30–32, 35, 38, 41, 42, 46) but also occurred
in immunocompetent patients (20, 21, 26, 40, 43, 44). Cases
have been reported to occur secondary to inoculation from
environmental sources (21, 40), after medical procedures such
as surgery or intravenous catheter placement (5, 26), and in the
absence of identifiable trauma. In our patient, the source and
timing of exposure to S. apiospermum is unknown.

In approximately one-fourth of cases a nodular lymphangitic
pattern of spread was noted (4, 5, 7, 17, 21, 32, 46), a pattern
classically associated with organisms such as Sporothrix
schenckii, Mycobacterium marinum, Francisella tularensis, No-
cardia brasiliensis, and Leishmania brasiliensis (15). S. apiosper-
mum should be considered in the differential diagnosis of pa-
tients who present with this clinical finding, particularly if they
are immunocompromised. In patients with invasive fungal in-
fections, immunosuppressive medications should be minimized
to the extent that clinical circumstances allow. In addition,
surgical intervention has been described as an important ele-
ment of successful treatment of soft tissue S. apiospermum
infections in 11 of 27 published case reports (5, 13, 21, 28, 30,

38, 40–42, 44). In our patient, reduction of the prednisone
dose, discontinuation of the infliximab, and surgical debride-
ment of the wrist likely contributed to her successful outcome.

Amphotericin B has historically proven to be ineffective in
the treatment of S. apiospermum infection, and most isolates
exhibit resistance in vitro (8, 11, 12). Intravenous miconazole
has been used despite limited efficacy, but this agent is cur-
rently unavailable in the United States. Itraconazole has also
been used for S. apiospermum soft tissue infections, with some
case reports demonstrating successful outcomes (Table 1).
There are fewer published reports describing successful out-
comes with itraconazole for the treatment of disseminated S.
apiospermum infection in immunocompromised hosts (2, 37).

Because Aspergillus spp. and S. apiospermum are often dif-
ficult to distinguish by histopathology (Fig. 2), the fact that
most isolates of S. apiospermum are resistant to amphotericin
B is a critical consideration in selecting an antifungal prior to
final species identification. Lopez et al., for example, empha-
size the importance of avoiding mistaken assumptions regard-
ing the identity of fungal isolates based on histopathology or
early cultures, especially in an acutely ill patient (29).

Voriconazole has a broad spectrum of antifungal activity in
vitro, including S. apiospermum, Aspergillus spp., and Fusarium
spp., but generally poor activity against the class Zygomycetes

TABLE 1. Summary of patient characteristics and clinical interventions in case reports published in English of localized S. apiospermum soft
tissue infections, listed in chronologic order of publication

Case
no.

Age
(yr) Sexa Predisposing conditionb Infection

location Antifungal(s) usedc Surgical
treatment

Lymphangitic
spread

Treatment
success

Source of
reference

1 24 M Surgical wound Scalp MIC N N � 26
2 50 F None identified Leg MIC, KTC Y N � 44
3 58 M Cardiac transplant Knee MIC Y N � 38
4 51 M Traumatic injury Foot AMB, MIC, ITC Y N � 40
5 45 M Renal transplant Knee ITC Y N � 28
6 63 M AML and chemotherapy Leg ITC N Y � 46
7 71 M AML and chemotherapy Foot FLC, AMB, ITC N N � 9
8 63 M AML and chemotherapy Foot ITC Y N � 42
9 59 M Corticosteroids (nephrotic

syndrome)
Arm ITC N Y � 17

10 67 M Corticosteroids (asthma) Hand FLC N N � 23
11 42 M Corticosteroids (Addison’s disease) Face ITC N N � 27
12 66 F None identified Arm ITC N N � 43
13 69 M Corticosteroids (polymyositis) Hand Topical antifungal N N � 31
14 81 M Corticosteroids (pulmonary

fibrosis)
Arm ITC N Y � 4

15 65 M Cardiac transplant Arm ITC, MIC Y N � 13
16 65 F Corticosteroids (osteoarthritis) Arm ITC Y Y � 21
17 48 M Traumatic injury Hand ITC Y N � 21
18 64 M Corticosteroids (sarcoidosis) Arm KTC, ITC N N � 25
19 69 F Corticosteroids (rheumatoid

arthritis)
Arm ITC Y Y � 5

20 60 M Renal transplant Foot ITC Y N � 30
21 58 M Renal transplant Leg ITC, VRC N Y � 32
22 49 M Bone marrow transplant Foot AMB, MIC, ITC N N � 35
23 59 M Renal transplant Hand ITC, VRC N N � 3
24 84 M Corticosteroids (COPD) Arm VRC N N � 3
25 63 F Corticosteroids, cyclosporine

(rheumatoid arthritis)
Arm ITC N Y � 7

26 27 F None identified Foot TRB (plus topical CLT) N N � 20
27 58 M Renal transplant Foot FLC, ITC, MIC Y N � 41
28 58 F Corticosteroids (Behçet’s disease) Arm VRC Y Y � This report

a M, male; F, female.
b AML, acute myelogenous leukemia; COPD, chronic obstructive pulmonary disease.
c MIC, miconazole; KTC, ketoconazole; AMB, amphotericin B; ITC, itraconazole; FLC, fluconazole; VRC, voriconazole; TRB, terbinafine; CLT, clotrimazole.
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(8, 12, 18, 19). Voriconazole has also shown promise in the
treatment of disseminated S. apiospermum infection in a neu-
tropenic mouse model (6). In humans, the successful use of
voriconazole has been reported in S. apiospermum subcutane-
ous infection (3) and disseminated disease in immunocompro-
mised adults (14, 33) and children (47). Other case reports of
S. apiospermum infections successfully treated with voricon-
azole include keratitis (36), brain abscess (34), and pneumonia
(22).

There is also a growing body of literature demonstrating the
effectiveness of voriconazole against Aspergillus species, as well
as against other clinically important molds. A multicenter, ran-
domized trial of primary therapy for invasive aspergillosis
showed a better outcome in patients randomized to receive
voriconazole compared to those randomized to receive ampho-
tericin B deoxycholate (16). Other investigations have demon-
strated the efficacy of voriconazole for salvage therapy of in-
vasive fungal infections in patient populations that historically
have proven difficult to treat. In one study consisting primarily
of immunocompromised patients, voriconazole resulted in a
satisfactory response in 47% of patients whose infections failed
to respond to previous antifungal therapy and in 68% of pa-
tients whose infections had no approved therapy (39). In a
smaller study with a similar patient population, salvage therapy
with voriconazole led to a complete or partial response in 58%
of patients who failed or were intolerant of standard antifungal
therapy (1).

In clinical practice, however, voriconazole can present ob-
stacles to its effective use. First, voriconazole is known to have
variable pharmacokinetics. In a study of voriconazole for the
treatment of invasive aspergillosis, patients on standard doses
(6 mg/kg every 12 h for two doses, followed by 4 mg/kg every
12 h for intravenous dosing and 200 mg twice per day for oral
dosing) demonstrated levels in plasma ranging from �0.1
�g/ml to as high as 9.7 �g/ml (10). In our patient, there was
significant clinical relapse after transition from intravenous to
oral therapy despite following the manufacturer’s recom-
mended dosing. However, at a higher oral dose (300 mg twice

per day), the patient again showed clinical improvement; this
was presumably attributable to the achievement of higher lev-
els in plasma.

Some data suggest, however, that elevated voriconazole lev-
els in plasma may be associated with an increased likelihood of
side effects. In the study cited above, 6 of 22 (27%) of patients
with concentrations that were �6.0 �g/ml in plasma developed
abnormal liver function tests (defined as greater than three
times the upper limit of normal), whereas 14 of 100 (14%) of
patients with levels that were �6.0 �g/ml did so (10). Whether
these findings actually represent concentration-dependent side
effects is unknown, and further studies are needed. Our patient
experienced intolerable side effects at 300 mg twice per day of
oral therapy, but at a decreased dose of 250 mg twice per day
had a sustained clinical response without undue toxicity. An-
other potentially complicating factor is the significant potential
for drug-drug interactions (18). This did not appear to be an
issue in this case.

In summary, we describe a patient with Behçet’s disease
treated with infliximab and chronic prednisone therapy who
developed a soft tissue S. apiospermum infection that was suc-
cessfully treated with voriconazole and surgical debridement.
For soft tissue infections due to molds characterized by thin,
septate hyphae branching at acute angles (thereby rendering
zygomycetes unlikely), voriconazole should be considered a
first-line antifungal agent. Because the pharmacokinetics of
voriconazole are variable and difficult to predict, the potential
role of voriconazole levels in plasma in guiding optimal therapy
should be investigated.

We greatly appreciate the help of our coworkers Ellen Jo Baron
(Clinical Microbiology Laboratory, Stanford University School of
Medicine) and Brady Feliz (Department of Pathology, Stanford Uni-
versity School of Medicine) in obtaining and photographing fungal
specimens. We also thank Dora McCarthy for performing antifungal
susceptibility testing.
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